To analyze how the characteristics of institutionalized older people with dementia and residential care centers are associated with the individual's quality of life (QoL).
Introduction
Living longer is not necessarily associated with wellbeing 1 and quality of life (QoL). 2 QoL is a multidimensional construct, dynamic and centered on the patient, 3 which includes important dimensions such as health, psychological aspects of well-being, social relationships and activities, autonomy, self-realization, freedom, and financial circumstances. 4 Among the different factors that influence QoL, frailty syndrome, depression, disability or chronic health conditions, such as dementia, could have a significant negative effect at advanced ages.
Nowadays, roughly half of all nursing home residents suffer from some type of dementia in industrialized countries. 11 Moving to a care facility means to leave a known and familiar environment for an unfamiliar one, 12 and therefore the main challenge in residential care facilities is to create appropriate and supportive living environments that contribute to the QoL of older adults. It is known that many environmental interventions could improve the QoL in nursing home care, from the organization of indoor space 13 to the development of activity programs (e.g. theater, occupational therapy). 14 Previous research has shown the important role that cognitive performance 15 and loss of independence 16 has on the QoL of older adults with dementia, as well as the important negative effect of depression. 17 Evidence also suggests that relationships with family and friends, 18 and the residential care environment affect QoL of people with dementia. 19 In addition, some studies investigated the difference in QoL between the care provided at home and in nursing homes. 20 However, there is a lack of research simultaneously analyzing how individual characteristics of the older adults with dementia and the characteristics of the residence where they live are associated with their QoL. In this direction, the aim of the present study was to contribute to the knowledge on QoL in institutionalized older adults with dementia, including the following questions: "How does QoL vary according to the characteristics of the individuals?", "To what extent are the differences in QoL related to the residential care centers?" and "Which specific characteristics of the centers help to understand these differences?". To answer these questions, a linear multilevel analysis will be applied.
Methods

Participants
Data were collected from a survey carried out on elderly people aged 60 years or older in 14 nursing care homes in 10 provinces of Spain during the year of 2010. Only people who fulfilled dementia criteria according to the Diagnostic and Statistical Manual of Mental Disorders-IV-Text Revision were included in the study, for a sample of 525 people. Because of missing data in several variables, a final sample of 429 was analyzed. Residents or legal guardians gave informed consent. The study was approved by the institutional review board of Carlos III Institute of Health, Madrid, Spain.
Data collection
This was a multicenter study that followed a crosssectional design. The survey collected information on age, sex, level of education, marital status and social relationships, as well as employment history and financial status. Furthermore, the following instruments were used:
The Clinical Dementia Rating (CDR) is a five-point scale in which CDR-0 connotes no cognitive impairment, and CDR-3 severe dementia. 21 The CDR was completed by medical staff.
The Cornell Scale for Depression in Dementia (CSDD) focuses on depressive symptoms and signs occurring during the week preceding the interview. It consists of 19 items rated on a scale of 0-2 (0 = absent, 1 = mild or intermittent, 2 = severe). A total sum score below 6 is associated with the absence of depressive symptoms; scores above 10 indicate probable major depression, scores above 18 indicate definite major depression. 22 CSDD was completed by medical staff. The Quality of Life in Alzheimer's disease (QOL-AD) is a brief 13-item measure designed specifically to obtain a rating of the patient's QoL from both the patient and the caregiver. 23 It was developed for individuals with dementia, based on patients and caregivers to maximize construct validity. Domains are scored 1 (poor) to 4 (excellent). Higher scores indicate better QoL, and the possible range is from 13-52. The QoL-AD was completed by a caregiver.
The EQ-5D visual analog scale (EQ-VAS) records the current health state on a 100-point visual scale, from best imaginable to worst imaginable health. 24 The EQ-VAS was completed by proxies.
The Barthel Index measures patients' ability to carry out the activities of daily living (ADL) and mobility. 25 The score ranges between 0 and 100, where a higher score indicates a better ability to perform ADL. It was administrated by nurses or occupational therapist.
To assess the number of the chronic medical conditions, we used a modified version of the Cumulative Illness Rating Scale for Geriatrics (CIRS-G). Our questionnaire included 20 chronic medical conditions, and one open option, "others". 26, 27 It was completed by healthcare staff of the residential setting, based on chart review and the clinical condition of the resident.
Nursing care homes information was obtained by a questionnaire divided into four sections: localization, type of residence, structural information and services. The location includes data about rural or urban (≥10 000 inhabitants) settings, the type of residence regards the ownership and the type of housing. All nursing care homes were classified as being public or private/mixed, according to the ownership and the funding of residents, even though all were managed by two private companies, of similar characteristics. In public institutions, the building is owned by a public organization, residents pay according to a sliding fee scale, and they have to go through a waiting list. In mixed institutions, some beds are public and others are private. The structural information of the questionnaire S Marventano et al. 2 | gave details about the number of rooms and their subdivision in single or multiple rooms. The services section was used to assess the presence of professionals (geriatrician, physiotherapist, psychologist, physician), other non-pharmacological therapies (social work or occupational therapy), recreational activities (sociocultural entertainment), facilities (gym, solarium, library, TV, cafeteria) and other services, such as hairdresser or religious service. The questionnaire was completed by the directors of the nursing care homes.
Statistical analyses
In order to quantify the independent effect of the residence characteristics in the residents' QoL, two-level multivariate linear regression analyses were carried out. The first level grouped individuals and the second residences.
For the fixed-effects analysis, the association between QoL and individual and contextual-level variables was examined. Coefficient (Coef) and 95% confidence intervals (CI) were obtained from the beta coefficients (standard errors) in the fixed part of the model. Spearman's correlations were used to evaluate bivariate colinearity among independent variables. Next, we carried out a stepwise forward analysis. Models' fit to the data were compared using the log likelihood test.
In the random-effects analysis, we explored the differences of QoL between individuals living in the same residence and those in different residences. The intraclass correlation coefficient (ICC) and the proportion of variance explained (PVE) as a result of differences between residences were calculated in this way:
• ICC = (Vm) / (Vm + Vi) × 100, where: Vm = variance between residences and Vi = individual variance.
• PVE = (V0 − V1) / (V0) × 100, where V0 = second-level variance of the null model, and V1 = second-level variance of the adjusted model. A slope analysis was carried out with no random effects found. The parameters were estimated by maximum likelihood program. 28 We used the Stata software package, version 11.00 (StataCorp, College Station, TX, USA). Table 1 presents the characteristics of the 429 institutionalized older people with dementia. The mean age was 85.8 ± 6.7 years (range 60-102 years) and 82.05% were females. Most of the sample had incomplete primary education or lower (64.1%). The mean time living in the residence was 3.7 ± 3 years. Just 1.9% was totally independent. More than a half of the residents (59.4%) had severe dementia and 7% showed major depression according to the CSDD.
Results
Regarding the residential care facilities characteristics (Table 2) , more than half (64.3%) were public owned with private management. Skilled nursing assistance was provided by the 85.7% of the centers. More than 70% had all the categories of health professionals inquired about in the present study except for the geriatrician available only in three residences. The most common facility offered was TV room (92.9%), followed by a gym (64.3%). Table 3 shows the results of the multilevel analysis. In relation to the multivariate individual-level analysis (model 2), QoL was inversely associated with depression, years living in the institution and was strongly associated with dementia disease severity (Coef = −1.45, 95% CI −2.32 to −0.59). A significant positive association was found with education and gathering with family, friends or neighbors (P < 0.001), the same as with current health status and ability to carry out activities of daily living (P < 0.001). In the saturated model (model 3), the important associations with QoL corresponded to dementia disease severity (Coef = −1.39, 95% CI −2.25 to −0.53) and gathering with family, friends or neighbors (Coef = 1.90, 95% CI 1.07-2.72), for the individual variables, and the presence of a geriatrician (Coef = 2.03, 95% CI 0.05-4.01) and ownership of the setting (Coef = 1.83, 95% CI 0.06-3.60) for the contextual variables. Finally, the random effects showed the different contribution, in QoL, of the individual-level and contextual characteristics. In the empty multilevel model, the ICC 
Discussion
In the present cross-sectional study of nursing home residents with dementia, we investigated how the individual and the residence characteristics influence residents' QoL using a multilevel design. The present study contributes to fill a gap regarding the complex relationship between older adults' characteristics and features of the nursing care homes. Regarding the individual characteristics and according to our multilevel analysis, the most important positive factor associated with a better QoL was gathering with family, friends or neighbors once or more times a week. The importance of social relationships in QoL might be due to the positive influence on behavioral and psychological symptoms of dementia. In particular, Minematsu showed that this effect was remarkable for subjects with moderate or severe dementia, which is the case for most of our sample. 29 A higher educational level was also associated with a better QoL. This positive association could be explained by several factors, such as higher income and better access to medical care. 30 However, other studies reported no correlation between education and QoL. 31, 32 The role of age in QoL of people with dementia shows different findings. In the present study, age did not seem to be associated with QoL, as other studies have reported. 31, 32 In comparison, Banerjee et al. found a statistically significant association between older age and better QoL. 33 More important than age, in the present results, was the number of years living in residential care facilities. This variable showed a significant effect even after adjusting for age and severity of dementia. A longer stay in the residence would negatively impact QoL. We hypothesized that at the beginning, older adults with dementia conceive the move to the nursing care home as temporary and reversible, and sometimes voluntary and desirable. 34 Later on, they can experience loneliness and sadness, 35 which can reduce QoL. 36 In addition, residents might be in a better condition at admission than years after.
Current health status was associated with a higher QoL, as expected. The positive and complex relationship between health perception and QoL is explained by models such as the proposed by Wilson and Cleary. 37 The significant impact of functional limitations on QoL was more modest, but significant. It is known that loss of independence and physical function have important negative implications on QoL, 28 as well as depressive symptoms do. 17 The presence of depressive symptoms, such as loss of energy, multiple physical complaints and variation of mood, are common in older people with dementia, 22 and the prevalence has been reported to be 20-60%. 38 According to the CSDD, in our sample, probable major depression and major depression was reported in 23.1% and 7.0%, respectively.
The severity of dementia, resulting from the cognitive and functional deterioration, presented the most important negative association with QoL, both in the multivariate and multilevel analysis. This finding is in agreement with a recent study where the CDR completed by the caregiver was a predictor of QoL. 15 Regarding the residence characteristics, we found that in the empty model 16.4% of the variance was explained by the differences between the centers, whereas in the final model 74.3% of the variance was explained. Results suggest that residents in public care centers had better QoL than those in mixed or private ones. Also, the presence of a geriatrician seems to be associated with QoL.
Based on the present results, it is not possible to verify which specific factors of public or private centers mainly affect QoL. We could only specifically observe that public centers, regarding ownership and public funding of the residents, are positively associated with QoL in the Spanish context. This finding led to the following hypotheses.
We hypothesize that many different features between public and private structures in Spain can explain this difference in QoL of institutionalized older people. The literature suggests that in the private management, older people are seen more as customers, and care provided is centered on the old-customer with the counterproductive effect of undermining their independence. 39 This overprotectionism of the private structure has already been shown in other studies. 40 Instead, in the public context, this conception of old-customer is more nuanced, and it is preferred to maintain as much as possible the independence of older people, which has a double effect. First, older people feel better and more useful, and, second, their demand towards staff tends to decrease. 39 This goes in line with the importance of independence in ADL in QoL, observed earlier. Furthermore, public structures are subject to more restrictive legislation and controls, and a lower number of service staff than the private ones. 39 A Spanish investigation of 125 residences for older people found that the public structures had an average satisfaction score higher than the private facilities. 41 However, these explanations might not be applied to the residences analyzed, as all but one were managed by the same company.
Another possible explanation is the different expectation of the subjects regarding their QoL in the nursing care homes. In Spain, residents of private structures pay a fee and consequently they might have higher expectations for the provided services, which would result in a lower QoL assessment than residents of public structures. Finally, residents from public structures have to go through a waiting list, which might increase their expectations, and therefore a positive view of their stay, once they reach it.
Regarding the presence of professionals, only the geriatrician showed a significant positive role in QoL. The presence of a geriatrician in the facility is important for the specific and complex care needs of these frail persons. For example, the geriatrician approach can improve the well-being of older people by helping to maintain the health status, reducing the inappropriate drugs administration 42 or the emergency hospital admissions. 43 Several limitations must be considered in the interpretation of the results. The study used a nonrandom, convenience sample, which makes it difficult to generalize the findings to the population of institutionalized older adults with dementia in Spain. However, the relevant sample size we used (n = 429) and the distribution of residences throughout Spain, including rural and urban settings, must be considered. In addition, the present results are based on cross-sectional data. To infer cause-effect relationships, longitudinal studies are required. Another limitation was the low number of facilities and the lack of information about other residential care characteristics, such as staff satisfaction or quality of care. Therefore, caution must be taken when interpreting the results related to the contextual residence factors. In addition, the inclusion of more individual variables in our analyses would possibly enhance the models; as for example, behavioral symptoms. This information was not assessed because of constraints on questionnaire length, in order to protect residents from fatigue and to avoid staff burden.
A significant proportion of persons with dementia cannot respond or provide responses to QoL questionnaires because of a lack of memory, inability to concentrate and other cognitive impairment linked to dementia. 44 To make up for the difficulty of completing questionnaires on QoL, they were answered by proxy. This could introduce a bias owing to the known underestimation of QoL rating by caregivers, 45 but other studies suggest that proxy response is a fair substitute for patient response. 46 Despite the limitations described, the present results contribute to a better understanding of the significant role that functional, social, mental and residential dimensions play in the QoL of older adults with dementia. Specifically, a greater frequency of family or friends visits should be encouraged, when possible, as they translate into a better QoL for the residents. In addition, interventions to prevent depression and to maintain independence as much as possible would benefit this population. To promote these kinds of interventions, specialized professionals, such as geriatricians, are required.
The importance of a multidimensional approach to improve institutionalized older adults' QoL is clearly emphasized in this research, but more studies are required to investigate this complex relationship. To achieve a deeper understanding of QoL of institutionalized older people, it is important to move beyond individual characteristics and assess their importance along with those of the residence.
